Mitogen-activated Protein Kinase Kinase 6-fusion Protein (MAP2K6-FP) Potentiates the Anti-tumor effects of Paclitaxel in Ovarian Cancer.
To investigate the antitumor effects of a mitogen-activated protein kinase (MAPK) kinase fusion protein, TAT-OSBP-MKK6E (MAP2K6-FP), and paclitaxel as single agents and in combination against HO8910 human ovarian cancer cells. We previously synthesized a MAPK kinase-recombinant fusion protein, MAP2K6-FP, that contains three domains: a protein transduction domain TAT, a human ovarian cancer HO8910 cell-specific binding peptide (OSBP), and a potential anti-tumor effector domain MKK6 (E). The HO8910 cells were exposed to MAP2K6-FP, paclitaxel, or both for 24 h. The antiproliferative effects were determined using the Cell Counting Kit-8 assay. Antitumor synergy was determined by computing the combination index. The in vivo antitumor effects of both drugs as single agents and in combination were tested using HO8910 cells implanted subcutaneously in female BALBC/c nude mice. TUNEL assay, immunohistochemical evaluation, and western blotting were performed to investigate the mechanism of action. A synergistic anti-proliferative effect was observed between MAP2K6-FP and paclitaxel at multiple drug concentrations, resulting in combination indices ranging from 0.3-0.85. In vivo testing against HO8910 cells in a xenograft tumor model indicated that both drugs were effective as single agents and that MAP2K6-FP and paclitaxel in combination had a synergistic antitumor effect. The combination treatment resulted in significantly altered caspase-3, vascular endothelial growth factor (VEGF), and proliferating cell nuclear antigen expression compared to treatment with the single agents (P<0.05). Both MAP2K6-FP and paclitaxel can inhibit cell proliferation and induce apoptosis in ovarian cancer HO8910 cells. Interestingly, the combination of MAP2K6-FP and paclitaxel had a synergistic antitumor effect on HO8910 cells, which induced apoptosis by increasing caspase-3 expression and decreasing VEGF expression.